1. Introduction
===============

In modern societies, health systems and hospitals are constructed to deliver high quality services to provide patients with health care and treatment. Care quality is composed of some elements, and patient safety is one of the most important of them ([@b1-epj-09-6010]). The issue of patient safety means to avoid causing any damage or injury to the patients while providing health care, which has become more observed by health policymakers over the last few decades ([@b2-epj-09-6010]). Adverse events and medical errors are among challenges that health systems in all countries are faced with, and they attempt to minimize them and reduce the damages caused by them ([@b3-epj-09-6010]). It is estimated that 5 to 10% of health-related costs are resulted from unsafe clinical services which lead to patients' further suffering, and here, the failure of the system plays a greater role than that of the individual ([@b4-epj-09-6010]). One out of 10 patients that are admitted to hospital experience adverse events, half of which are preventable. One third of such events cause harm to the patients' wellbeing and may prolong the hospitalization period or even death ([@b5-epj-09-6010]). Safety culture is the result of individual and group values, attitudes, perceptions, competencies, and patterns of behavior which represents an organization's commitment, method, and skill with regard to safety management ([@b6-epj-09-6010]). The characteristics of an efficient safety culture include the senior manager's commitment with regard to learning from mistakes, documenting them and improving patient safety, encouraging group work, discovering potential risks, employing systems for reporting and analyzing adverse events, and applauding employees who help improve patient safety. In fact, the organization's long-term commitment to enhance quality and improve patient safety can be established by improving patient safety culture ([@b7-epj-09-6010]). Patients expect that the care system and the nurses provide them with high quality services. Despite the medical personnel's attempts and the availability of extensive facilities, patients' dissatisfaction is increasing, which has roots in the doctors and nurses' failure to communicate with the patients ([@b8-epj-09-6010]). Job stress is one of the main causes of decreased productivity in organizations and the reason for physical and psychological complications among employees. Since they are responsible for the patients' health and treatment, practitioners of medical professions are exposed to various stressful factors ([@b9-epj-09-6010]). According to the World Health Organization, over 50% of personnel in industrialized countries are complaining about stressful workplaces ([@b10-epj-09-6010]). In England, it is estimated that after musculoskeletal disorders, job stress is the most important occupational health problem, and the cost of diseases and stress-related absenteeism is estimated to be 40 billion pounds per year ([@b11-epj-09-6010]). Nursing is a stressful job ([@b12-epj-09-6010]). Existence of job stress among nurses can influence their performance in all aspects including patient safety ([@b13-epj-09-6010]). Nursing involves vital activities and thus is associated with high levels of job stress ([@b14-epj-09-6010]). Stress has a significant relationship with the individual's performance and is an effective factor in the individuals' health, safety, and comfort ([@b15-epj-09-6010]). The American National Institutes of Health (NIH) stated that among 130 stressful jobs, nursing is placed 27th due to the problems caused by mental health ([@b5-epj-09-6010]). According to the results of different studies, every week 7.4% of nurses choose to be absent from work due to fatigue or stress-related disability, which is at 80% more than other jobs ([@b16-epj-09-6010]). In their study of nursing-related stress in Ethiopia in 2016, Dagget et al. indicated that the highest level of stress was related to the nurses faced with caring for dying patients, with a score of 62.94%. The results of their study showed that job-related stress was different across different business units ([@b17-epj-09-6010]). Numerous studies of job stress among nurses showed that nurses have at least an average level of stress. Here, patient safety, the managers' belief about its special place, and observance of safety principles by nurses can be considered as main measures to be taken in order to reduce job stress among nurses. Since, along with providing health care, nurses are responsible for playing their role in keeping patient safety, observing safety principles while delivering daily care can lead to a decrease in adverse events and damages ([@b18-epj-09-6010]). Given the significance of job stress and observance of patient safety culture among nurses who account for most of the population employed in a health system, and due to a lack of national and international research into this issue, the present study was carried out in order to examine the relationship between patient safety culture and the level of job stress among nurses working in the hospitals affiliated with Mazandaran University of Medical Sciences in 2016.

2. Material and Methods
=======================

The present study was an analytical descriptive investigation that was carried out using a cross-sectional method in 20 hospitals affiliated with Mazandaran University of Medical Sciences in 2016. The statistical population included all nurses working in those 20 hospitals and with a work experience of more than 6 months. A multistage stratified sampling method using Morgan Table was employed to select 380 nurses as the study sample (considering 10% loss) from among 3,180 nurses. Finally, the questionnaires were randomly distributed among the nurses and were collected after they were completed (by maintaining the confidentiality of information), and 350 questionnaires (92% of the distributed questionnaires) were completed and returned. Inclusion criteria was nurses who had at least one year experience in studied hospitals and a willingness to participate in the study, and exclusion criteria was nurses' reluctance to participate in the study. The ethical code of this study is IR.QUMS.REC.1395.33. The data were collected through 2 standard questionnaires. The first questionnaire was Hospital Survey on Patient Safety Culture (HSOPSC) that was designed in 2004 by the Agency for Healthcare Research and Quality (AHRQ) ([@b19-epj-09-6010]). The questionnaire compromises 42 items that cover 12 dimensions of patient safety culture. In addition, the questionnaire also includes two questions about the overall grade on patient safety and the number of events reported over the past 12 months in their ward/unit. Moghri et al. translated the questionnaire into Persian and used confirmatory factor analysis technique to standardize its construct validity and reliability. In their study, they used Cronbach's Alpha method, and the reliability of the questionnaire was reported to be 0.82 ([@b20-epj-09-6010]). The questionnaire was scored using a 5-point Likert scale. The second questionnaire was Stinemetz Standard Job Stress Questionnaire. It was translated into Persian by Attar in 1995 ([@b21-epj-09-6010]). The reliability of the questionnaire was reported in the Sarvghad study by Cronbach's Alpha 0.78 ([@b22-epj-09-6010]). It consists of 36 items on stressful situations of the workplace, which are scored using a 3-point Likert scale ranging from completely correct ([@b2-epj-09-6010]), to some extent correct ([@b1-epj-09-6010]) to incorrect (0). Scores of 29 and below indicate low job stress, scores between 30 and 42 indicate average job stress, and scores 43--72 indicate high levels of job stress. Finally, the collected data were analyzed using descriptive and inferential statistical methods (Pearson correlation, independent-samples t-test, and ANOVA) through IBM© SPSS© Statistics version 23 (IBM© Corp., Armonk, NY, USA).

3. Results
==========

Totally, 350 nurses participated in the study that mean and standard deviation of the participants' age were 34.78±7.51. Out of the participants, 302 (86.3%) were women, 273 (78%) were married, 333 (95.1%) had a B.Sc. degree in nursing. and only one individual (0.3%) had an associate's degree. The highest number of error reports in a year was more than 6 errors by 46 individuals (13.1%) and the lowest number of errors in a year was 6 errors by 11 individuals (3.1%). The results also showed that the minimum error report in a year was 1 case and the maximum was 80 cases with a mean of 6.65 and a standard deviation of 9.39. According to the results of the present study, the minimum score of patient safety given by the nurses in the units was 2 out of 20 and the maximum was 20 with a mean and standard deviation of 16.52±2.42 ([Table 1](#t1-epj-09-6010){ref-type="table"}). The results of the present study showed that mean and standard deviation of stress among the nurses were 37.82±13.31. Out of the participants, 139 nurses (39.7%) were suffering from moderate level stress, who had the highest share of stress score, 78 nurses (22.3%) had a low level of stress, and 123 nurses (35.1%) had a high level of stress. The results also showed that among different aspects of safety culture, organizational learning with a score of 72.5 and mean and standard deviation of 3.70±0.56 received the highest score, and handoffs and transitions with a score of 24.5 and mean and standard deviation of 2.55±0.78 received the minimum score. The mean score of the 12 aspects of patient safety in the present study was 51.52 ([Table 2](#t2-epj-09-6010){ref-type="table"}).

The results of Pearson correlation test showed that different aspects of patient safety among nurses had a reverse and significant relationship with the level of stress, nonpunitive response to error and handoffs and transitions, but a direct and significant relationship with other aspects at a level of 0.05 (p≤0.05) ([Table 3](#t3-epj-09-6010){ref-type="table"}). The results of the present study regarding the relationship between job stress among the nurses and their background characteristics, showed that there was a significant relationship only among sex, work shift, and work hours per week (p≤0.05). There was no significant relationship between the level of stress an age, marital status, employment type, education, and work experience in the hospital (p\>0.05). The results of the Pearson correlation test also indicated that there was a significant difference between different dimensions of patient safety among the nurses and their age, and work experience in the hospital (p≤0.05).

4. Discussion
=============

The results of the present study showed that mean and standard deviation of stress among the nurses were respectively 37.82±13.31. Out of the participants, 39.7% of the nurses were suffering from average stress, 22.3% had low stress, and 35.1% had high levels of stress. This level of stress can be due to reference of many patients to the hospitals on most days of the year because most cities of the province are tourist attractions. Moreover, inappropriate use of the manpower and ignorance of their skills and abilities in ICU and emergency ward can lead to an increase in stress among the nurses. The results of the study carried out by Dagget et al. in Ethiopia showed that the maximum and minimum scores of stress were respectively 116 and 26 with a mean and standard deviation of 58.46±12.62. That study showed that job stress was seen in three levels of low, average, and high. The highest level of job stress was 62.94% which was observed among the nurses who were faced with patients' death and dying patients ([@b17-epj-09-6010]). In a study in South Africa, Khamisa concluded that mental fatigue and stress had the highest level of variance in mental health among nurses. These factors endanger productivity and efficiency, and also affect the quality of care, safety hazards in the workplace, job satisfaction, and health among nurses. These results are outstanding in developing countries and are significant in creating governmental interfering strategies and programs in order to improve the nurses' and patients' consequences ([@b23-epj-09-6010]). In their investigation into the scale of job stress among the nurses of one of the military hospitals in Tehran in 2012, Donyavi et al. concluded that 185 of the statistical population had low stress, 33% average stress, 39% high stress, and 9.8% very high stress ([@b24-epj-09-6010]). Ghasemi et al. carried out a study in Zanjan and reported the high level of stress among nurses at 57.4%, the average level 40%, and the low level 2.6% ([@b25-epj-09-6010]). Like the present study, Samadi et al. reported that average stress had the highest level ([@b26-epj-09-6010]). In the present study, among different aspects of safety culture, organizational learning with a score of 72.5% and handoffs and transitions with a score of 24.5% received the highest and the lowest scores, respectively. The mean score of the 12 aspects of patient safety in the present study was 51.52% which indicates an average level of patient safety culture in hospitals of Mazandaran province. In Turkey, Top showed that management support for patient safety with 80% had the highest score ([@b27-epj-09-6010]). Like the present study, in their study in China, Nie et al. reported that organizational learning and teamwork and communication openness received the highest scores among different aspects of patient safety ([@b28-epj-09-6010]). In agreement with the present study, the results of a study carried out in France showed that organizational learning had the highest effect on safety culture ([@b29-epj-09-6010]). The main reasons for the weakness in the handoffs and transitions in this study may be the lack of inter-departmental management in the studied hospitals and the lack of a systematic view of the interconnected units. One of the main reasons for the existence of an organizational learning approach and continuous improvement is the implementation of programs for improving the quality of hospital services, such as clinical governance, accreditation, and health system reform, which have had a great impact on improving the quality of hospital services in the country. The results of the study carried out by Saber showed that management support for patient safety, with a mean positive response of 72.20% received the highest score and nonpunitive response to error with 56.30% had the lowest score ([@b30-epj-09-6010]). In their study, Mohebbifar and Alijanzadeh (2015) concluded that the aspects of frequency of events reported and handoffs and transitions respectively with 56 and 55 had the minimum means. According to the results of the present study, organizational learning and supervisor/manager expectations and actions both with a mean score of 69% received the highest means. The mean of patient safety culture in the studied hospitals was 63% ([@b31-epj-09-6010]). In their study, Azmal et al. used the HSOPSC questionnaire in Bushehr, and concluded that the highest positive response was related to organizational learning, and the lowest percentage was related to nonpunitive response to errors ([@b32-epj-09-6010]). The results of the present study with regard to the relationship between different aspects of safety culture among the nurses and the level of their job stress showed that there was a poor direct significant relationship among nonpunitive response to errors, staffing, teamwork across units, communication openness, overall perceptions of patient safety, management support for patient safety, organizational learning, and supervisor/manager expectations and actions promoting safety, and there was an average direct significant relationship between handoffs and transitions and feedback and communication and job stress (p≤0.05). Safi reported that there was neither a significant relationship between aspects of job stress and patient safety nor between total job stress and patient safety, and concluded that job stress had no effect on patient safety ([@b8-epj-09-6010]). In their study, Berland et al. (2008) examined the effect of job stress among nurses caused by high work demands and low work and organizational support on patient safety ([@b33-epj-09-6010]). Among the limitations of the present study, one can refer to dispersal of the hospitals and the participants' conservatism and low cooperation in filling out the questionnaires due to their busy schedule.

5. Conclusions
==============

Regarding the observation, there is a significant relationship between stress level and patient safety culture between nurses in the studied hospitals. It is recommended that the level of patient safety and safety culture should be enhanced in hospitals so that stressful factors in the nursing workplace can be identified and a program can be proposed in order to reduce the level of job stress among the nurses who work in hospitals. Moreover, precise programs need to be designed with regard to the 12 aspects of patient safety, especially those with minimum scores such as frequency of events reported, communication openness, and handoffs and transitions.

This study was part of a M.Sc. thesis at Qazvin University of Medical Sciences. We extend our gratitude to the participants, the hospital's nurses in Mazandaran for participating in this study and helping us to acquire the data we needed. The authors certify that no funding has been received for the conduct of this study.

iThenticate screening: August 15, 2017, English editing: November 25, 2017, Quality control: Dcember 12, 2017

This article has been reviewed / commented by four experts

**Conflict of Interest:**

There is no conflict of interest to be declared.

**Authors' contributions:**

All the authors had a role in designing the study. The first and second authors had the role in conducting the data analysis and interpretation of data. The third author contributed to the data acquisition and to writing the preliminary draft of the manuscript. All authors read and approved the final manuscript.

###### 

Background information of studied nurses

  Variables        Quantity   Frequency   Percent
  ---------------- ---------- ----------- ---------
  Age              20--30     95          27.1
  31--40           153        43.7        
  41--50           87         24.9        
  Higher than 51   15         4.3         
  Gender           Male       48          13.7
  Female           302        86.3        
  Marital status   Single     77          22
  Married          273        78          

###### 

Scores of twelve dimensions of patient safety culture among studied nurses

  Row                                                        Safety culture dimensions                                      Mean   SD     Mean percentage of respondents
  ---------------------------------------------------------- -------------------------------------------------------------- ------ ------ --------------------------------
  1                                                          Nonpunitive response to error                                  3.23   0.87   46.8
  2                                                          Handoffs and transitions                                       2.55   0.78   24.5
  3                                                          Staffing                                                       3.35   0.51   60.8
  4                                                          Teamwork across units                                          3.35   0.51   46.6
  5                                                          Communication openness                                         3.04   0.56   35.9
  6                                                          Frequency of events reported                                   3.2    0.91   41.6
  7                                                          Feedback and communication about error                         3.43   0.77   49.6
  8                                                          Overall perceptions of patient safety                          3.05   0.5    62.9
  9                                                          Management support for patient safety                          3.3    0.51   51.9
  10                                                         Organizational learning-continuous improvement                 3.7    0.56   72.5
  11                                                         Supervisor/manager expectations and actions promoting safety   3      0.56   55.6
  12                                                         Teamwork within units                                          3.51   0.54   69.6
  Average size of twelve patient safety culture dimensions   51.52                                                                        

###### 

Relationship between dimensions of patient safety culture with the level of stress among studied nurses

  Safety culture dimensions                                      Statistical indicators                                                               
  -------------------------------------------------------------- ------------------------ ------- --------------------------------------------------- -------
  Nonpunitive response to error                                  336                      −0.39   0.00[\*](#tfn1-epj-09-6010){ref-type="table-fn"}    0.152
  Handoffs and transitions                                       334                      −0.46   0.00[\*](#tfn1-epj-09-6010){ref-type="table-fn"}    0.211
  Staffing                                                       337                      0.25    0.00[\*](#tfn1-epj-09-6010){ref-type="table-fn"}    0.062
  Teamwork across units                                          338                      0.19    0.00[\*](#tfn1-epj-09-6010){ref-type="table-fn"}    0.036
  Communication openness                                         339                      0.18    0.001[\*](#tfn1-epj-09-6010){ref-type="table-fn"}   0.032
  Frequency of events reported                                   340                      0.41    0.00[\*](#tfn1-epj-09-6010){ref-type="table-fn"}    0.168
  Feedback and communication about error                         339                      0.37    0.00[\*](#tfn1-epj-09-6010){ref-type="table-fn"}    0.136
  Overall perceptions of patient safety                          333                      0.16    0.002[\*](#tfn1-epj-09-6010){ref-type="table-fn"}   0.025
  Management support for patient safety                          339                      0.18    0.001[\*](#tfn1-epj-09-6010){ref-type="table-fn"}   0.032
  Organizational learning-continuous improvement                 337                      0.19    0.00[\*](#tfn1-epj-09-6010){ref-type="table-fn"}    0.036
  Supervisor/manager expectations and actions promoting safety   338                      0.26    0.00[\*](#tfn1-epj-09-6010){ref-type="table-fn"}    0.067
  Teamwork within units                                          338                      0.19    0.00[\*](#tfn1-epj-09-6010){ref-type="table-fn"}    0.036

Significant Relationship;

Coefficient of Determination
